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Abstract. The results of photoelectric photometry in the Vilnius 
seven-color system are given for 152 stars down to 12.2 mag in the 
area of the molecular cloud MBM 12 and the dust clouds L1454 and 
L1457 in Aries. The results of photometric classification of stars are 
also given. The investigation of interstellar extinction in the area is 
described in the next paper. 
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1. INTRODUCTION 

This paper extends the program of investigation of the Taurus- 
Auriga-Perseus-Aries dark clouds by photoelectric photometry in 
the Vilnius seven-color system (Straizys 1977, 1992). 

The area investigated in this paper includes the molecular cloud 
MBM 12 (Magnani, Blitz & Mundy 1985) and is bounded by the 
following 2000.0 coordinates: RA from 2^51"^ to 3^01™ and DEC 
from -|-18°30' to -|-21°30'. The molecular cloud coincides with two 
large dust clouds L1454 and L1457 (Lynds 1962). Inside the L1454 
cloud, two smaller clouds, L1453 and L1458, have been identified by 
Lynds. 
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In the present paper we describe the methods of observation 
and reductions and give the results of photometry and photomet- 
ric classification. The methods of photometric classification of stars 
and determination of absolute magnitudes, color excesses, interstellar 
extinctions and distances are given in Straizys, Cernis, Kazlauskas, 
Laugalys (2002, Paper II). That paper also contains the investiga- 
tion of interstellar extinction in the area and the determination of 
distance to the dust cloud. 

2. OBSERVATIONS, REDUCTIONS AND THE CATALOG 

Photoelectric photometry of 152 stars, identified in Figures 1 and 
2, in the standard passbands of the Vilnius system was performed 
in 2000-2001 with the two telescopes: the 165 cm telescope of the 
Moletai Observatory in Lithuania and the 150 cm telescope of the 
University of Arizona at Mt. Lemmon, Arizona. In the area almost 
all stars down to 12.2 mag and some fainter stars down to 13.5 mag 
were measured. In all cases we tried to reach the accuracy of fiux 
measurements better than ±0.01 mag, so at least 10 000 pulses were 
usually counted in each filter. For the faintest stars this condition 
was sometimes disobeyed, and the accuracy of their magnitudes and 
color indices can be somewhat lower, especially in the ultraviolet 
filters for red or reddened stars. 

The extinction coefficients in the atmosphere for every moment 
of observation were determined by the Nikonov (1976) method ad- 
justed to the Vilnius system by Zdanavicius (1975, 1996). In the 
Moletai observations, for the extinction determination the stars HD 
23609 {V = 6.97, F9IV) in Pleiades and HD 18106 {V = 8.64, G2 V) 
in the investigated area were used. In the Arizona observations, the 
stars HD 2688 {V = 7.52, F6IV) in SA 44 and HD 27406 {V = 
7.48, GOV) in Hyades were used. Transformation equations from 
the instrumental systems to the standard system were determined 
by photometry of ~20 stars of various spectral types in the Cygnus 
Standard Region (Zdanavicius & Cerniene 1985). 

The catalog of the observed stars is given in Table 1. It con- 
tains the star identification number in Figures 1 and 2, the GSC and 
BD numbers, right ascensions and declinations, spectral types deter- 
mined photometrically, spectral types from other sources (HD, AGK, 
PPM catalogs), magnitudes V, six color indices and the number of 
independent observations for each star, n, used to take the average 
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values of magnitudes and color indices. The HD and Hipparcos (HIP) 
numbers are given in the Notes. 
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Fig. 1. Identification chart for the northern section of the Aries 



area. 
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Fig. 2. Identification chart for the southern section of the Aries 
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Table 1. Results of photometry. 
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.541 


0, 


.627 


1, 


.334 


2 


60. 


1227: 


:0087 




2 


55 


45 


+ 19 


55, 


.0 


GO V 




11, 


,842 


2, 


.404 


1, 


.953 


1 


.377 


0, 


.579 


0, 


.214 


0, 


.568 


2 



Table 1 (continued) 



No. 


GSC 


BD 


Q;(2000) 
h m s 


5(2000) 

/ 


Sp 

photom. 


Sp 

other 




V 


u-v 


P 




X 




Y 


-v 


Z 


-V 


v-s 


n 


61. 


1 997' 


.uooo 


+18 376 


9 


uu 


4Q 


-1-1 Q 


OQ 9 


F2 


F 


8, 


.969 


9 




1, 


.692 


1, 


.009 


0, 


.430 


0, 


,159 


n 


, oo i 


2 


62. 


1 997 






9 


uu 


O 1 




^(^ Q 
uu. y 


G2 IV-V 




11 


.952 


Q 
o. 


071 

. U i J. 


2, 


.488 


1, 


.723 


0, 


.761 


0, 


,282 


u . 




2 


63. 


1 9^n 






9 




o t 


-1-91 


90 fi 


K5 III 




12 


.204 


« 
u. 


O^Q 


5, 


.147 


3, 


.645 


1. 


.383 


0, 


,625 


1 

± . 


. zoy 


2 


64. 


1 997 


. ± ± ± o 




9 


uu 


09 


-1-1 J* 
-f-io 


oo.o 


K2 III 




11 


.128 


A 


S40 


4, 


.101 


2, 


.820 


1. 


.109 


0, 


,463 


1 

± . 


00^ 
. uuo 


3 


65. 


1 997 


■fl777 


+18 377 


9 


lift 


Ofi 


-1-1 S 
-f-lo 




F8 V 


F5 


9 


.838 


9 


9^9 


1, 


.743 


1, 


.192 


0, 


,518 


0, 


,189 


u. 


^01 
. ou J. 


2 


66. 


1 9^n 






9 


lift 


94 


-1-91 


1 ^ ^ 


F5 V 




11 


.784 


9 


QQO 
. y y u 


2, 


.329 


1, 


.639 


0, 


,773 


0, 


,281 


n 

u. 


701 

. 1 U J. 


3 


67. 


1 997 


■1 401 

. ±4:U -L 


+17 458 


9 


uu 


9'i 




01 fl 


F6 IV 


F6 V 


5, 


.578 


9 


1 Q4 
. J. y^ 


1, 


.684 


1, 


.097 


0, 


,469 


0, 


,176 


n 

u. 


4ii9 


2 


68. 




■0784 




9 


uu 


9S 


-1-91 




F8 




11 


.491 


Q 
o. 


110 

. J. J.U 


2, 


.392 


1, 


.672 


0, 


,773 


0, 


,279 


n 

u. 


709 
. 1 uz 


2 


69. 


1 997 


■1 ^fl9 




9 




■^0 


^1 S 


40 


K0.5 IV-V? 




11 


.607 


Q 

o. 


6*^9 
. uoz 


3, 


.150 


2. 


.329 


0, 


,994 


0, 


,412 


u. 


Q9fi 
. y zu 


3 


70. 


1 9'!n 

-1- ^ou . 


■0771 




9 




oo 


^91 


1^0 


G9 III-IV 




11 


.626 


4 




3, 


.385 


2. 


.357 


0, 


,975 


0, 


,376 


n 

u. 


. y uo 


2 


71. 


1 997 


■081 S 




9 




49 




^fl 7 


G8 V 




10, 


.945 


9 


. ouu 


2, 


.441 


1, 


.697 


0, 


,659 


0, 


,301 


n 

u. 


fil 

. U J-O 


2 


72. 




■0'?09 


+20 477 


2 


■if! 


4fi 


-1-91 


9^1 7 


FO V 


A5 


8, 


.755 


2 


1 so 

. -LOU 


1, 


.601 


0, 


.920 


0. 


,380 


0, 


,143 


n 

u. 


. oo 1 


2 


73. 


1227: 


■01 'i? 




2 




4Q 






G9 IV 




12 


.284 


q 
o. 




3 


.219 


2, 


.256 


0. 


,929 


0, 


,380 


n 

u. 


. OU i 


2 


74. 


1 9^n 


■09Sfl 




9 




•i4 


^91 


9^ 8 


G6-K1 III-IV? 




13 


.455 


A 


ZUO . 


3. 


454: 


2. 


417: 


0, 


,979 


0, 


,398 


n 

u. 


. y uu 


1 


75. 


1 997 


■0Q1 7 




9 




"14 


^1 Q 


00 '\ 


F5 V 




10 


.880 


9 


"197 


1, 


.968 


1, 


.306 


0, 


,582 


0, 


,210 


u. 


. oou 


2 


76. 




■044fi 




9 




fS4 


-1-90 


09 Q 
uz . y 


G8 II 




12 


.133 


K 
O ■ 


. zou 


4, 


.416 


3, 


.174 


1, 


,364 


0, 


,496 


1 

J. , 


. zoy 


2 


77. 




■OQQ^ 




9 


uu 




-1-91 


1 7 fl 


K0.5 III 




12 


.160 


A 


f!1 


3, 


.900 


2, 


.723 


1, 


,119 


0, 


,440 


1 

J. , 


. uuo 


2 


78. 


1 997 


■OO^fl 




9 


uu 


ii7 




4S ii 


F2 V 




11 


.446 


9 


. uuy 


1, 


.983 


1, 


.261 


0, 


,562 


0, 


,209 


n 

u. 


. ouo 


3 


79. 


1230: 


:0404 




2 


57 


02 


-1-21 


23.3 


KO III 




13 


.276 


4. 


863: 


4. 


057: 


2, 


.801 


1, 


,171 


0, 


,457 


1 


.029 


1 


80. 


1227: 


:0205 


+18 378 


2 


57 


04 


+19 


05.7 


Kl III 




10 


.117 


4, 


.752 


3, 


.962 


2, 


.775 


1, 


,117 


0, 


,468 


1, 


.036 


3 


81. 


1230: 


:0905 




2 


57 


04 


+20 


26.6 


F8 II-III 




11 


.691 


4, 


.082 


3, 


.169 


2, 


.252 


1, 


,060 


0, 


,363 


0, 


.952 


2 


82. 


1230: 


:0907 


+19 434 


2 


57 


04 


+20 


05.9 


GO V 


GO 


10 


.677 


2, 


.472 


2, 


.026 


1, 


.397 


0, 


,601 


0, 


,228 


0, 


.546 


3 


83. 


1230: 


:0910 




2 


57 


06 


+20 


07.3 


G2 V 




12 


,192 


2. 


.547 


2. 


.086 


1. 


.458 


0, 


,621 


0, 


,236 


0, 


.597 


2 


84. 


1227: 


:0620 


+18 379 


2 


57 


24 


+19 


13.5 


F2/5 IV-V 


F5 


9 


.811 


2, 


.519 


1, 


.913 


1, 


.274 


0, 


,581 


0, 


,204 


0, 


.552 


2 


85. 


1227: 


:0437 




2 


57 


24 


+18 


41.3 


K2 III 




12 


.202 


4, 


.782 


4, 


.041 


2, 


.806 


1, 


,072 


0, 


,439 


0, 


.994 


2 


86. 


1227: 


:0769 




2 


57 


28 


+19 


26.0 


G-K? 




12 


.164 


5. 


730: 


4, 


.733 


3, 


.375 


1, 


,450 


0, 


,539 


1, 


.335 


2 


87. 


1230: 


:0510 


+19 435 


2 


57 


32 


+20 


23.5 


G3 V 




11 


.548 


2, 


.621 


2, 


.167 


1, 


.518 


0, 


,645 


0, 


,258 


0, 


.614 


2 


88. 


1230: 


:0665 


+19 436 


2 


57 


33 


+20 


01.1 


G4 V 


G5 


9 


.919 


2, 


.615 


2, 


.153 


1, 


.464 


0. 


,595 


0, 


,234 


0, 


.555 


2 


89. 


1227: 


:0115 




2 


57 


34 


+18 


50.5 


KO III 




11 


.293 


4, 


.122 


3, 


.484 


2, 


.387 


0, 


,926 


0, 


,378 


0, 


.864 


4 


90. 


1230: 


:0888 




2 


57 


35 


+21 


00.3 


F6 III 




11 


.798 


3, 


.435 


2, 


.625 


1, 


.778 


0, 


,829 


0, 


,283 


0, 


.747 


2 



Table 1 (continued) 



No. GSC BD Q;(2000) 5(2000) Sp Sp V U-V P-V X-V Y-V Z-V V-S n 

h m s o / photom. other 



91. 


1230: 


:0783 


+20 478 


2 


57 


39 


+20 


50, 


.8 


F6 V 




10 


.309 


2, 


.358 


1, 


,855 


1, 


.238 


0, 


,543 


0. 


,202 


0, 


,510 


2 


92. 


1230: 


:0664 




2 


57 


43 


+21 


12, 


.9 


G8 V 




12 


.166 


2, 


.960 


2, 


,520 


1, 


.735 


0, 


,705 


0. 


,303 


0, 


,655 


1 


93. 


1227: 


:0481 


+ 18 380 


2 


57 


49 


+ 19 


13, 


.1 


GO IV-V 




11 


.364 


2, 


.946 


2, 


,345 


1, 


.659 


0, 


,735 


0. 


,266 


0, 


,687 


3 


94. 


1230: 


:0616 




2 


57 


58 


+21 


18, 


.5 


GO V 




10 


.634 


2, 


.556 


2, 


,094 


1, 


.424 


0, 


,607 


0. 


,224 


0, 


,554 


2 


95. 


1230: 


:0552 




2 


58 


01 


+20 


52, 


.7 


F9 V sd? 




11 


.400 


2, 


.297 


1, 


,826 


1, 


.286 


0, 


,572 


0. 


,205 


0, 


,540 


3 


96. 


1230: 


:0400 


+20 479 


2 


58 


01 


+21 


23, 


.4 


F8 V 




11 


.369 


2, 


.392 


1, 


,906 


1, 


.324 


0, 


,584 


0. 


,216 


0, 


,532 


2 


97. 


1230: 


:1425 


+20 480 


2 


58 


04 


+20 


40, 


.2 


F5 V 


F5 IV 


5, 


.732 


2, 


.171 


1, 


,668 


1, 


.073 


0, 


,442 


0. 


,168 


0, 


,430 


3 


98. 


1227: 


:0363 




2 


58 


04 


+ 18 


51, 


.2 


G9 III 




11 


.553 


3, 


,912 


3, 


,272 


2, 


,271 


0, 


,911 


0. 


,345 


0, 


,857 


3 


99. 


1230: 


:0850 




2 


58 


05 


+20 


25, 


.8 


G? 




11 


.050 


5, 


,294 


4, 


,371 


3, 


.157 


1, 


,365 


0. 


,497 


1, 


,265 


2 


100. 


1230: 


:0432 


+ 19 437 


2 


58 


06 


+20 


35, 


.5 


F6 V 




9 


.472 


2, 


.479 


1, 


,929 


1, 


,311 


0, 


,570 


0. 


,212 


0, 


,528 


3 


101. 


1227: 


:0003 




2 


58 


05 


+ 19 


07, 


.7 


Kl V 




12 


.213 


3, 


.165 


2, 


,718 


1, 


.861 


0, 


,703 


0. 


,320 


0, 


,720 


2 


102. 


1230: 


:0332 




2 


58 


08 


+21 


24, 


.9 


G8 V 




13 


.016 


2, 


.878 


2, 


,436 


1, 


.686 


0, 


,688 


0. 


,285 


0, 


,677 


2 


103. 


1227: 


:1330 


+ 18 381 


2 


58 


10 


+ 19 


30, 


.0 


K2 V 




10 


.528 


3 


.254 


2, 


,833 


1, 


.939 


0, 


,707 


0. 


,374 


0, 


,715 


2 


104. 


1230: 


:0744 




2 


58 


11 


+20 


30, 


.1 


K2 V 


K4e 


12 


.065 


3 


.851 


3, 


,263 


2, 


,316 


0, 


,900 


0. 


,444 


0, 


,948 


2 


105. 


1227: 


:0870 




2 


58 


14 


+ 19 


33, 


.3 


KO II-III 




11 


.345 


5, 


.057 


4, 


,276 


3, 


,062 


1, 


,248 


0. 


,494 


1, 


,137 


3 


106. 


1227: 


:0986 




2 


58 


16 


+ 19 


07, 


.3 


KO III 




10 


.796 


3, 


.974 


3, 


,338 


2, 


,335 


0, 


,942 


0. 


,388 


0, 


,867 


2 


107. 


1227: 


:0210 




2 


58 


17 


+ 19 


59, 


.6 


KO II-III 




12 


.046 


6, 


.342 


5, 


,351 


3, 


.893 


1, 


,721 


0. 


,629 


1, 


,591 


2 


108. 


1227: 


:0342 




2 


58 


18 


+ 19 


17, 


.9 


G9 III 




10 


.940 


4, 


.304 


3, 


,606 


2, 


.522 


1, 


,045 


0. 


,397 


0, 


,956 


3 


109. 


1230: 


:0713 


+20 481 


2 


58 


18 


+20 


39, 


.6 


G6 IV 


G5 


10 


.146 


3, 


.069 


2, 


,558 


1, 


.752 


0, 


,713 


0. 


,279 


0, 


,679 


2 


110. 


1230: 


:0520 




2 


58 


18 


+20 


49, 


.7 


A-F 




12 


.163 


4, 


.068 


3, 


,038 


1, 


.898 


0, 


,875 


0. 


,302 


0, 


,762 


2 


111. 


1227: 


:0771 


+ 18 382 


2 


58 


24 


+19 


13, 


.8 


G2 V 


GO 


8, 


.772 


2, 


.489 


2, 


,037 


1, 


.366 


0, 


,564 


0. 


,224 


0, 


,535 


2 


112. 


1227: 


:0860 




2 


58 


24 


+ 18 


54, 


.1 


F6 V 




12 


.113 


2, 


.517 


1, 


,958 


1, 


.335 


0, 


,594 


0. 


,210 


0, 


,552 


2 


113. 


1230: 


:0862 




2 


58 


29 


+20 


13, 


.6 


Kl V 




12 


.003 


3, 


.308 


2, 


,835 


1, 


.919 


0, 


,731 


0. 


,350 


0, 


,727 


2 


114. 


1230: 


:0511 




2 


58 


32 


+20 


32, 


.8 


G3 V 




11 


.400 


2, 


.645 


2, 


,192 


1, 


,519 


0, 


,633 


0. 


,247 


0, 


,607 


2 


115. 


1230: 


:0550 


+20 482 


2 


58 


34 


+21 


14, 


.3 


G9 V 


G5 


9 


.744 


2, 


.685 


2, 


,280 


1, 


,601 


0, 


,631 


0. 


,270 


0, 


,596 


2 


116. 


1230: 


:0970 


+ 19 438 


2 


58 


48 


+20 


35, 


.7 


Ml III 


MO 


8, 


.826 


6, 


.863 


5, 


,769 


4, 


.117 


1, 


,603 


0, 


,701 


1, 


,477 


2 


117. 


1230: 


:0240 


+21 397 


2 


58 


53 


+21 


37, 


.1 


A5 


A3 


6 


.697 


2, 


.296 


1, 


,594 


0, 


.771 


0, 


,301 


0. 


,113 


0, 


,249 


2 


118. 


1227: 


:0642 


+ 18 383 


2 


58 


54 


+ 19 


34, 


.6 


G8 III 


KO 


8, 


.243 


3, 


.819 


3, 


,178 


2, 


.191 


0, 


,875 


0. 


,339 


0, 


,789 


2 


119. 


1230: 


:0723 




2 


59 


00 


+20 


13, 


.3 


FO IV 




11 


.244 


3, 


.341 


2, 


,510 


1, 


.613 


0, 


,738 


0. 


,263 


0, 


,660 


3 


120. 


1227: 


:0116 


+ 19 439 


2 


59 


03 


+ 19 


43, 


.7 


K4.5 II-III 




9 


.248 


5. 


718: 


4, 


,824 


3, 


.404 


1, 


,261 


0. 


,579 


1, 


,113 


2 



Table 1 (continued) 



No. GSC BD a(2000) 5(2000) Sp Sp V U-V P-V X-V Y-V Z-V V-S n 

h m s o / photom. other 



121. 


1227: 


:0160 






2 


59 


04 


+18 


52, 


,8 


F6 V 




10, 


.955 


2, 


.372 


1, 


.842 


1, 


.232 


0, 


.545 


0, 


,198 


0, 


,512 


2 


122. 


1227: 


:0891 






2 


59 


07 


+18 


52, 


,4 


F8 V: 




10, 


.981 


2, 


.251 


1, 


.761 


1, 


.206 


0, 


.547 


0, 


,196 


0, 


,609 


2 


123. 


1227: 


:0027 


+19 


440 


2 


59 


10 


+19 


59, 


,4 


F2 V 


FO 


7, 


.329 


2, 


.171 


1, 


.618 


0, 


.988 


0, 


.412 


0, 


,154 


0, 


,386 


4 


124. 


1227: 


:0494 






2 


59 


13 


+19 


17, 


,2 


FO IV-V 




10, 


.907 


2, 


.568 


1, 


.876 


1, 


.114 


0, 


.463 


0, 


,176 


0, 


,424 


2 


125. 


1230: 


:0576 






2 


59 


24 


+21 


00, 


,4 


G3 V 




10. 


937: 


2. 


785: 


2. 


318: 


1, 


.591 


0, 


.677 


0, 


,269 


0, 


,605 


2 


126. 


1227: 


:0820 


+18 


385 


2 


59 


26 


+18 


52, 


,3 


FO V 




10, 


.571 


2, 


.601 


1, 


.912 


1, 


.187 


0, 


.527 


0, 


,194 


0, 


,461 


3 


127. 


1230: 


:0853 


+19 


441 


2 


59 


27 


+20 


04, 


,0 


A7 V 


A2 


9 


.315 


2, 


.225 


1, 


.624 


0, 


.872 


0, 


.357 


0, 


,132 


0, 


,289 


2 


128. 


1230: 


:1044 






2 


59 


28 


+20 


52, 


,7 


G2 V 




12, 


.055 


2, 


.648 


2, 


.168 


1, 


.516 


0, 


.640 


0, 


,248 


0, 


,606 


2 


129. 


1230: 


:0987 






2 


59 


32 


+20 


50, 


,5 


G9 III 




11, 


.246 


4, 


.523 


3, 


.791 


2, 


.656 


1, 


.117 


0, 


,419 


0, 


,990 


2 


130. 


1227: 


:0744 






2 


59 


38 


+19 


37, 


,2 


F9 V 




12, 


.160 


2, 


.627 


2, 


.108 


1, 


.484 


0, 


.638 


0, 


,222 


0, 


,617 


1 


131. 


1230: 


:0772 


+19 


442 


2 


59 


41 


+20 


13, 


,0 


F7 V 




10, 


.068 


2, 


.478 


1, 


.962 


1, 


.317 


0, 


.580 


0, 


,215 


0, 


,545 


1 


132. 


1227: 


:0232 






2 


59 


42 


+19 


40, 


,3 


G8 IV 




11, 


.360 


3, 


.414 


2, 


.861 


1, 


.986 


0, 


.811 


0, 


,327 


0, 


,760 


1 


133. 


1230: 


:0655 






2 


59 


57 


+20 


47, 


,9 


G3 V 




12, 


.113 


2, 


.801 


2, 


.341 


1, 


.618 


0, 


.672 


0, 
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NOTES: 

1. HD 17659 (F8), HIC 13269. 

5. HD 17768 (K5), HIC 13337. 
11. HD 17834 (F). 
19. HD 17870 (G5), HIC 13418. 
30. HIC 13496. 

37. HD 18019 (KO), HIC 13532. 

43. HD 18066 (KO), HIC 13571. 

44. HD 18091 (A3), HIC 13579. 

46. HD 18106 (F8), HIC 13589, standard star. 

47. HD 18090 (F2). 
57. HIC 13631. 

61. HD 18190 (F), binary (see Paper II). 
67. HD 18256 (F5), HIC 13702, p Ari. 
72. HD 18283 (A5), HIC 13723. 

96. Binary (see Paper II). 

97. HD 18404 (FO), HIC 13834. 
111. HIC 13855. 

117. HD 18484 (A3), HIC 13892, binary (see Paper II). 

118. HD 18485 (KO), HIC 13893. 
123. HD 18508 (FO), HIC 13913. 
131. Binary (see Paper II). 

138. HD 18654 (AO), HIC 14021, 50 Ari, binary (see Paper II). 
152. HIC 14201. 



